Abstract
marker for detecting the disease is feasible (5, 6). As a consequence, the plasticity of 54 intestinal microbiota can be leveraged for therapeutic interventions (7) and to improve 55 therapeutic effect (8).
56
Cytotoxic drugs continue to be the mainstay of therapy for most CRC patients, 57 whereas the related treatment response is unpredictable. The personalized cancer 58 therapies are now emerging, and targeted therapies have made revolutionized 59 outcomes in CRC (9). However, it still appears novel problems such as idiosyncratic Lachnospiraceae were the most abundant family in healthy individuals, followed by
115
Prevotellaceae and Ve illonellaceae ( Figure S1 ). In the CRC patients, except for
116
Bacteroidaceae, Ruminococcaceae and Lachnospiraceae as main family,
117
Enterobacteriaceae became more conspicuous in response to the chemotherapy. Some 118 members of the Enterobacteriaceae produce endotoxins that cause a systemic 119 inflammatory response when released into the bloodstream following cell lysis.
120

Characteristics of constructed networks
121
To identify potential intestinal microbe-microbe interactions and niche-sharing in
122
CRC patients' intestine, we constructed microbial co-occurrence networks and further Table 1 ). The increased complexity of T networks was also reflected by the shorter 146 harmonic geodesic distances (HD) and the increased average degree (avgK) (24).
147
However, none of network size and connectivity in CRC patients was close to the positively correlated with richness (P = 0.025, r = 0.87, Figure S2 ).
155
Modularity in CRC intestinal communities
156
To identify microbial assemblages that potentially share or interact intestinal niches 157 during the treatment process of CRC patients, we focused on representative networks 158 from CRC patients with five treatment stages. We focused on modules with at least 159 five nodes, and visualized the phylogeny for these modules ( Figure 2 ). Total of 8 160 modules were detected in the healthy individuals. There were 6, 6, 5, 6, 7, 7 modules, 161 respectively in T0, T1, T2, T3, T4 and T5 network (Table S2) . Networks from all
162
CRC patients contained modules with modularity (M) values ＜ 0.50 (Table 1) .
163
Overall, taxa tended to co-exclude (negative correlations, blue lines) rather than correlations in CRC patients decreased from T0 to T5; however, they were still more 167 than that in healthy individuals (45%).
168
The composition of modules differed within each network and changed over (Table S4) .
195
In addition, we selected some key OTUs and tumor markers (CA242, CEA, increasing the connectivity or the complexity of specie-specie interactions, proved by 254 higher links (Table 1) . Therefore, it presented the dissimilarity in the changes of alpha 255 diversity and ecological networks of intestinal microbiota.
256
The identified modules within the networks probably arise from microbe- China), aged 34-73 years, were enrolled in our study (Table 1 ). This study was species, habitat heterogeneity and the key unit of species co-evolution (49).
356
Modularity is used to demonstrate a network which is divided into distinct sub-groups 357 naturally (47). Average degree (avgK) represents the complexity of the network. *Random networks were generated by resetting all of the links of a matching 576 empirical network with the same nodes and links. Data were generated from 100 577 random runs and SD indicates the standard deviation from the 100 runs. 
